The Johnson system is based on the principle of translation of a given statistical distribution such that the resulting (post-translation) distribution is a normal distribution (Johnson, 1949; Tadikamalla, 1980) . It provides a unique distribution corresponding to each pair of mathematically possible values of skewness and kurtosis (George, 2007) . It comprises three families of distributions: Johnson S U , Johnson S B and Johnson S L . The probability density function (pdf) of Johnson S U distribution is given as:
There are three well known methods of estimation of the parameters of Johnson S U (as well as SL and SB) distribution: (1) the moments matching method (Draper, 1952) , (2) the percentile matching method (Slifker and Shapiro, 1980) , and (3) the quantile estimation method (Wheeler, 1980) . Another method, namely the MLE-least squares, suggested by George (2007) , also performs very well.
From the given univariate sample data The resulting variate, , y is normally distributed (George, 2007) . . A visual aid to understanding the meanings of the four parameters of Johnson S U distribution is provided in the four figures ( Fig.-1 through Fig.-4) . These figures depict the effect of increase in one of the parameters, keeping the other three constant. As may be seen in Fig.-1 , an increase in the value of zeta (ζ), the location parameter, pushes the pdf curve to the right, indicating that the density (as well as peak) has shifted further right to zero and thus increasing the degree of negative skewness. An increase in the scale parameter (λ) makes the distribution less dense in the central region around the peak and more dispersed over longer distance in both the sides of zero (Fig.-2) . Fig.-3 and Fig.-4 show the effects of an increase in the two shape parameters, Delta (δ) and gamma (γ), while zeta and lambda are fixed at zero and unity respectively. In matters of kurtocity, they have opposite effects. However, an increase in delta is more effective in the central region around the peak, not affecting the tails region much, though elongating the tails and thickening them slightly.
2. The Objectives and the Database: The objectives of this paper are to estimate the parameters of Johnson S U distribution fitting to the log 10 (JIF) data for several years and study the temporal variations in those estimated parameters. We also study 'over-the-samples stability' in the estimated parameters for each year. From the pdf, htm and html files the JIF data were extracted by writing suitable computer programs.
The Methodology:
Since one of our objectives in this paper is to study 'over-the-samples' variations in the estimated parameters of Johnson S U distribution fitted to the log 10 (JIF) data, we have not used the entire set of data (for any particular year) for fitting the distribution and thus estimating its parameters. Instead, we have drawn 30 samples (with replacement), each of the size 5000, from each year's data. We have fitted the distribution to each sample (for each year). In a sense, it is a sort of re-sampling close to bootstrapping. We have not fixed any particular percentage for sampling; it is obvious, for example, that 5000 makes 88% of 5679 for 2001 JIF data, while it makes only 76.4% of 6545 for 2008 JIF data. But, in any case, we hold that the subsample size is large enough to represent the entire data for any year.
The Results:
The results of our analysis are presented in tables 1. is quite narrow (Fig. 5 through Fig.-8) . Median values of parameters are very close to the mean values showing symmetry in variation around the mean values. All these statistics indicate over-the-samples stability in the estimated parameters and suitability of Johnson S U distribution to the data for all the years. Although we do not intend to report the details here, we have found, nevertheless, that other distributions such as Dagum and Burr fit extremely well to the log 10 (JIF) data in all the sub-samples (for all the 10 years), but their parameters do not exhibit stability over the sub-samples.
. Table- . Table- . Table- As depicted in Fig.-5 , the mean value of zeta over the years has an increasing trend. This is also borne out by the estimated values of skewness, increasing since 2003, as presented in Table 11 . The mean value of lambda as well as delta is decreasing over time, indicating growing concentration in the central region around the peak, but with a moderation effected by the increasing mean value of gamma. This is in consonance with the finding that kurtosis of the log 10 (JIF) distribution is increasing since 2004, as reported in Table- 11. It also reconfirms that the log 10 (JIF) distribution is Pearson's type-IV. The results reported in this paper corroborate our earlier findings; the first that log 10 (JIF) is Pearson-IV distributed (Mishra, 2009 ), the second that although Burr and Dagum distributions fit very well to the data but they also exhibit instability of parameters over-the-samples, and the third that Johnson S U distribution fits very well to the data and yields parameters stable over the samples (Mishra, 2010 b ). Hence we conclude that Johnson S U distribution is the best choice to fit to the log 10 (JIF) data. We have also found (Fig.-9 ) that over the years, especially since 2003-04, the log 10 (JIF) distribution is becoming more skewed and leptokurtic, possibly suggesting the Mathew effect (Tol, 2009 ) in operation, which means that more cited journals are cited ever more over time.
